Abstract. Brown clay cores from the Madagascar oceanic crust away from oceanic ridges, we believe and Crozet basins show the following evidence of that these models adequately represent the total excess pore pressures: large amounts of flow-in, heat loss of the oceanic lithosphere.) When the increasing average sedimentation rate with age, heat transfer due to convection of water through and nonlinear temperature gradients.
These factors must all be considered when temperature profiles have the following characterusing permeability versus depth profiles to study istics:
(1) the basement age is young, 55 m.y. or consolidation. less, (2) sediment cover is thin, generally less The cores used in this study are from the South- Core 144 is from near the top of a small rise with thinner sediment cover than the surrounding area (Figure 3) perature gradient is about 10 -6 cm/s. Note that experimental error; nevertheless, the water velothe temperature profile in this case as in all city we derive from the nonlinearity is about 10 -7 others could not be caused by the observed change cm/s. This is enough to produce a gradient of in thermal conductivity. The lowest permeability about one third at the point of lowest permemeasured is about 10 -7 cm/s (Figure 6 ). This im-ability in the core.
plies that a gradient of 10 exists at the point of lowest permeability. This is an absurd value, implying that the excess pore pressure is 10 times the effective weight of the overburden. This discrepancy will be discussed in detail below. Two more heat flow surveys were made, one on 45 m.y. old crust in the Crozet Basin and the other on 55 m.y. old crust in the Madagascar Basin.
Both of these surveys yielded average heat flow measurements slightly greater than that predicted by the theory when corrected for the ef- In order for all the material in the pipe classed as flow-in to be displaced material, a 220-cm late trigger and 278 cm of material pulled in upon with withdrawal of the core are needed. with nonlinear gradients, while only one of the below the Carbonate Condensation Depth (CCD). In calcareous cores has flow-in (see Table 1 ).
A1-this case, one would expect the youngest areas to though flow-in could be partially related to a have the highest rather than the lowest average high clay content, the calcareous cores discussed apparent sedimentation rate. Compaction effects below have analogous clay percentages, so that the and increased seismic velocity would tend to acdifference in amount of flow-in is indeed significentuate the expected higher sedimentation rate cant.
Among the red clay cores where flow-in is absent, core 136 is from the deepest and oldest seafloor (Figure 5) , while core 143 has high permeability and rock fragments at its base. We are ignorant of flow-in in core 144 because the last pipe was lost in transit, but it is definitely less than 27% of the core.
The evidence from flow-in thus appears to support the idea that excess pore pressures do in- The amount of sediment cover seems partially but not totally related to the steepness of the topography.
Although current activity could be the cause of the uneven sediment cover, another possibility is that areas of upwelling water cause periodic sediment slides or slumps on topographic highs.
Because the compaction of sediment under its own weight produces a decrease in permeability with depth, a constant flux of water through the sediment will produce an increase in excess pore pressure with depth (Ap- (Figures 2 and 3) . 
the lack of sediment cover on hillsides and hilltops in the red clay areas, whereas similar features which are present on the aseismic ridges and plateaus are thickly sedimented, (3) the increasing average apparent sedimentation rate with age in the Crozet and Madagascar basins, and (4) the presence of nonlinear temperature gradients and provided that compaction is not affected by excess sediments of low permeability in the Madagascar pore pressures.
Although the compaction at the surface is no doubt more rapid than that which occurs at depth, very low permeabilities are still likely at shallow depths. The other importance of the semilog pattern is that the slope of the permeability-depth profile is correlatable with the average percent coarse fraction (Table 1) . This is not too surprising, since the higher percent coarse fraction material and Crozet basins.
There are still a number of contradictions; the most important of which is that the laboratory measurements of permeability appear to be too low to allow water movement. Because the major disturbing effects of coring would all act to cause the laboratory measurements of permeability to be lower than their in situ values, we believe that an in situ measurement program of permeability and has a greater average permeability (see Figure 8) We are presently attempting to measure both in situ excess pore pressures .and permeability in locations which are known to have nonlinear temperature gradients.
We are also working with geochemists to do pore water studies on cores with heat flow and excess pore pressure measurements. These measurements, which are all independent, should help us to resolve our present problems. Table 3 and Figure 10 ):
The amount of excess pore pressure generated by the coring process itself would determine the in situ excess pore pressure necessary for fluidization.
